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Ch£9>tar 1 
INTRO IXJGT ION 
aolaaum mej^ongena I*. I s coiainoalr Icnova as b r l u j a l 
or egg-plant. I t i s cu l t iva ted widely throughout the warmer 
regions of the world. I t I s one of the most liq}ortant vege-
t ab le crops In Jhdia and i s grown almost round the year. The 
vegetaole has n u t r i t i v e value (see Chandra and Marty, 1968} 
Choudhury and Calda, 1968) and medicinal p rape r t i e s (Nadkarni, 
1927} Chopra, Nayar and Chopra, 1956} Kir t ikar and Basa, 1957} 
Chandra and i ^ r ty , 1968), 
Most of the variet ies of egg-plant cultivated in 
]jidia are susceptible to diseases l ike leaky frui t ro t , 
phomopsis blight, early olight, l i t t l e leaf and leaf mosaic 
and insect pests l ike orinjal stem oorer, orinjal shoot 
borer and orinjal f rui t borer (see Krishnaiah and Vijay, 1975), 
The use of pesticides for the protection of high 
yielding varieties of the plants has enormously increased 
during the recent years as one of the most ia|)ortant plant 
protection tools at hand. Such use of pesticides has resulted 
in undesirable side effects such as residual toxicity of 
consumaole products l ike f rui ts and senstivity of certain 
variet ies to the pest icides. Some of the pesticides have 
adverse effects on other crop plants in mixed cropping 
pattern and even on the parasites and predators favourable 
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to man (Rana and flirty, 1971). Since most of the variet ies 
of egg-plant cultivated In India are susceptiDle to diseases 
In general and insect pests in particular the best approach 
to avoid insectlcldal or pest lc ldal hazards i s oreeding of 
the res is tant var ie t ies . 
Hyorldizatlon for evolving new variet ies is now a 
cofflinon practice. It i s known that Intervarletal hybrids often 
exhibit hybrid vigour. Util ization of hybrid vigour for 
commercial use has often oeen cited as a major plant oreedlng 
trluD?>h in the f i r s t half of the century, Relatively l i t t l e 
attention has been paid by botanists to the study of f lora l 
biology, hybridization ana systematic breeding of the egg-
plant (see Pal and Singh, 1943), In addition to these, the 
phanomoion of heterosis and i t s u t i l i t y have not yet been 
fully esqplored in th is crop. 
In the l ight of the foregoing discussion a programme 
of investigations on various aspects of the egg-plant, 
namely, polyploidy and hyorldizatlon has bQ&a. initlat;ed with 
a view to evolving high yielding, drought res i s tan t , disease 
res is tant and insect pest res is tant variet ies with commer-
c i a l quali t ies which can replace the existing cultivated 
var ie t ies . 
In the present investigation i t i s proposed to 
atteo^t several crosses among the cultivated variet ies 
which have consideraole diversi ty , to evaluate the scope 
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for tha exploitation of hybrid vigour with respect to higher 
productivity and an increase in the number of f ru i t s - se t 
cycle and in respect of qualitative and quantitative frui t 
characters. 
Several crosses have also been planned between 
i^Bfji^ Pfft malongena and i t s related species with the object 
of incorporating in the former from the latter species 
certadn dasiraole agricultural characters, particularly 
resistance to diseases and insect pests . 
Before we emoark on an extensive hyorldization 
programmei a detailed information on f lora l biology i s 
necessary as a prerequisite. It i s , therefore, considered 
desiraole to study in the present investigation the f lora l 
biology of a few promising cultivated variet ies of egg-plant 
in de ta i l so that the knowledge, thus acquired, w i l l serve 
as a guide to the plant breeders. 
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Chsq;)ter 2 
RiSVISW OF LIISHATUaB 
2 . I . GhroaosQiae namfaer and morpholflgv 
Kojima (1925) studied the cytology of many v a r i e t i e s 
of the egg-plant and found the basic chromosoiae number in a l l 
the v a r i e t i e s being 12, Vilmorin and Simonet (1927) and 
Jf^rgensen (1928) pointed out tha t the basic chroioosome number 
^ i2* ^canthocarpum i s 12. J'0rgensen (1928) reported tha t the 
basic chromosoiae number in ^ micranthum i s 12. Bhaduri (1933) 
reported tha t 12 i s the basic chroonsome number in ^ , xafit^ {>~ 
self o Hum. Hard as and Joshi (1954) noted tha t the basic 
chromosome number in ^ . robustum and ^ . aviculare i s 12 and 
48 respec t ive ly . 
Jan aid Ammal (1934) studied the cytology of 
^« melo^igana and reported f ive types of chromosomes with 
median centromeres. Oinuma (1945) studied the karyotypes 
of many species of Solanum including ^ . melont^ena. xxai (1959) 
studied the morphology of somatic chromosomes in four v a r i e t i e s 
of egg-plant and r p o r t e d tha t the v a r i e t i e s have d i f fe ren t 
nuouaer of median and submedian chromosomes. 
Sinha (1950) reported one psdr of SAI-chromosomes 
in the somatic coo^lemaht of ^ . seaforthiaiium and ^ . verru-
oosum and two p a i r s of SAT-chromosomes in ^ . Warszewiczii. 
Channaveeraiah aad Kr l shn^pa (1966) reported accessory 
chroxnosomes In the r o o t - t i p s of ^ , igslongena,. j ^ Indlaum 
Kojlma (1925) aad Jaaakl Ammal (1934) reported 
normal course of melosis In j j . aielQngana with 12 oivalents 
at d iakines is and metaphase I. Janaki Ammal (1934) recorded 
i n egg-plant , coii;)lete terminal izat lon of bhort chromosomes 
at diplotene stage and gradual te rminal iza t ioa of madiaoi 
and long chromosoiaes, ^ e remarked tha t the long chrozoosoiaes 
have more chiasmata per b iva lent than short chromosomes, Rai 
(1959) invest igated the course of meiosis, chiasma freqiienoy 
and ta rminal i sa t ion coef f ic ien ts in four va r i e t i e s of egg-
p lan t , Chiasma frequency and terminal iza t lon coeff ic ients 
varied from 0.77 to 1,37 and 0,6 to 0.98 respec t ive ly , 
Ghoudhuri (1973) reported spontaneous chromosomal aiDerrations 
in S, jgjAOgmS* 
Sl l i son (1936) observed normal course of meiosis in 
3, fi^tidibaocatupL. Von Wangenheim (1957) studied the pa i r ing 
oehaviour of chromosomes of several species of Solanum at 
pachytene and d iak ines i s stage and concluded tha t small 
differences in s t ruc ture of the chromosomes of the species 
play a minor ro l e in evolution of the genus iSola^ num. 
Rajasakaran (1970 b) ooserved d e s y n ^ s i s in jg, indieiipi. 
Zutshi and Kaul (1974) studied cytology of ^ , sisvmbrifolium 
ii 
aad reported tha t the p l a a t was a t hexapXold leve l with 
a s 36 ohromosomes, Ihey ooserved I r regular melosls with 
mal t lyalents aad univalents at metaphase I. 
D* Arcy (1974) studied melosls In several species 
of ^ laaum growing In Florida. 
2 . 3 . PolvplDldv In Solanum melongena L. 
Reports on the ocourrenoe of na tu ra l polyploidy In 
Solanum melongaria aad I t s a l l i ed species are very few. Jaaakl 
Ammal (1934) found a s t e r i l e t r l p l o l d p laa t In Pi hyorid 
population of a cross oetween the two v a r i e t i e s of ^ . jfiifiA" 
gen ay namely, J-22 and 515B. She selfed the t r l p lo ld p lant 
and Isola ted soo^ t e t rap lo ld p l an t s In suosequent progeny. 
Slagh (1942) reported a na tu ra l t e t rap lo ld egg-plaat In a 
population of the var ie ty Muktakeshl. Chavaa, ohore and 
Bhapkar (1964) reported a na tu ra l te t rap lo ld egg-plaat In a 
population of the variety Manjarlgota. Ho hyorid could De 
ra i sed oy crossing t r l p lo ld p l a a t with normal d ip lo ids . 
Rajasekaran In 1961 ra ised aa au to te t r s^ lo ld egg-
p l a a t by glvlag colchic ine treatment to d ip lo ids (see Raja-
sekaran, 1970 d ) . Datta and Neogl (1969) Induced au to te t ra -
ploldy In ^ . melongena var, green long oy giving colchicine 
treatment to young seedlings at cotyledonary stage. In auto-
t e t r ap lo ld s they observed 24 b lva lea t s a t d lak lnes l s and 
metaphase I besides several abnormalit ies l i k e chromatin 
orldges, fragments aad laggiag chromosomes. 
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Rajasekaran (1970 c, 1971 b) ra ised aophldlplolds 
by givlog colchic lae treatineat to the F^ hybrids of the 
crosses ^ . ladlcum x S, aalongena aad 3, xaathocarpum x 
^* aaloagena. The au^hldlplolds showed regular melosls 
with Increased f e r t i l i t y . Rajasekaran (1970 a) Induced 
autotetraploldy In Solamim JLOSUSIUS* Rang as amy and 
Kadajabavanasuadaram (1974) produced an^hldlplolds by t r e a t i ng 
the F^  hybrids of the cross J>, Indlcum x ^ . fnel^ngena with 
colchlcii ie. The amphldiploids showed reduced f e r t i l i t y as 
co2q;>ared to tha t of the F. p l a n t s . 
Fulcumoto (1962) studied nuclear I n s t a b i l i t y and 
ohroinosofflal mosaicism In colchicine Induced polyploids of 
§SdSmM aiB^^firtfQJLlUB var. iQSSSB^ 
Zutshl and Kaul (1974) reported the na tu ra l hexa-
p lo lds In M» g^gyfflfrffJ^ gUWB ^cl i . melanocarpuia. 
Janakl Ammal and Bhatt (1970) t reated diploid 
J* khaslamim with 0 .2 per cent aqueous solut ion of colchicine 
and produced au to te t rap lo ids . They were gigant ic In vege-
t a t i v e growth and less spiny with Increased solasodlne 
content In the f r u i t s as conpared to the diploid forms, 
2*4. Genetics of S. aalongana L. 
2 . 4 . 1 . Inheritance of quan t i t a t ive charac ters 
Gotoh (1953) calculated h e r l t a o l l l t y of various 
quan t i t a t ive char^^ters Hke nuotoer of flowers per 
,1 
Inflorescenoei ear ly maturity of f t u l t , f r u i t weight aad 
number of f r u i t s per pXssit. He (1956) also determined 
envlronaental oo r re l a t lons , genotyplc and phenotyplc 
oor re la t lonS | and h e r l t a b l l l t y values among the f ive 
qaan t l t a t l ve characters l i k e p lan t height , stem diameter, 
flowering period, the nuisaber of f r u i t s per p lan t and f r u i t 
shape. He found tha t genotyplc cor re la t ions were higher 
than the phenotyplc co r r e l a t i oas and observed a f a i r l y high 
p o s i t i v e co r re l a t ion between p lan t height and stem diameter. 
Genes cont ro l l ing the nuaiber of flowers per inflorescence, 
shape and weight of f r u i t , and ha i r iness of ttie p lan t 
segregate ludependently. 
Ohesi, Nandpurl and Dhallwal (1964) invest igated 
the h e r l t a b l l l t y of a number of characters In egg-plant. 
They found tha t the h e r l t a b l l l t y values for a l l the 
charac ters were high except the weight of f r u i t . On the basis 
of her i ta t> l l l ty values they suggested tha t the individual 
p lan t se lec t ion In Fg progeny w i l l be more ef fec t ive for 
the number of branches per p l an t , nxitsbQr of f r u i t s per p lan t 
and f r u i t length, 
Slnha, Prakash and Haque (1966 b) studied genetic 
coeff ic ient of va r ia t ion , h e r l t a D l l i t y est imates and genetic 
advances in two v a r i e t i e s of egg-plant in order to evaluate 
the genetic a r t l c u l a t u r e of the various characters in 
b r l i a l . 
Baha-aidin, iilaaichurst aad Perry (1968 a,b) studied 
the inheritaxuse of plaat height, floverlag date, y i e ld , 
number of f ru i t s pep plant, f ru i t weight and frui t shape in 
the progeny of the cross Black Beauty x PI 169651 and noticed 
part ia l dominance of ta l lness of the plant over short, early 
flowering over late flowering and round frui t over long frui t . 
Ihe dominance of early flowering was reported oy several 
workers (Raman, 1964$ see Baha-Sldln, Blackhurst and Perry, 
1968 a). Bahae-sldin, Blackhurst and Perry (1968 c) inves t i -
gated simple and partial correlation coeff ic ients among s ix 
plant characters in F^ and F^ generations of the cross 
Black Beauty x PI 169651* They aoapared the genetic corre-
lat ions and regression coeff ic ients of the characters with 
phenotypic correlations and correlation coeff ic ients . Ihe 
estimate of genetic correlation coeff ic ients showed that 
short plant, early flowering haolt are pos i t ive ly correlated 
with high yielding abi l i ty , large number of f ru i t s per plant 
and long fru i t . Large fru i t s ize was associated with round 
f ru i t , decreased yield and l e s s number of fru i t s per plant. 
Scosslrol l , iJllvettl and Brunelll (1972), Vljay 
Qopal and Sethumadhavan (1973) made d i a l l e l i c analysis of 
many quantitative characters in f ive variet ies of brinjal 
and found that the number of primsury branches and the nuo^er 
of days to flowering were controlled by over dominant genes, 
f ru i t weight was controlled by dominant genes whereas the 
height of the plant was controlled by additive ganas with 
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soma over domlnaaoe* Naodser of f ru i t s per plant, nuoiber of 
loxxg styled, medium styled and short styled flowers per 
Infloresoenoe, length of f r u i t and clrcumferenoa of frui t 
are controlled oy additive genes. 
Singh, Singh, Chauhan and Katlyar (1974) on the 
basis of their observations on several zoorphological chara-
cters l ike , height of plant, number of oranches per plant, 
number of f ru i t s per plant and yield per plant, concluded 
that the her l tabl l l ty estimates of a l l the characters were 
h l ^ e r except for fru i t weight, 
Singh and Nandpurl (1974) and Hlremath and Gururaja 
Rao (1974) studied genetic varlanll l ty and correlation among 
the various characters In Solanum melongena. Hlrematii and 
Qururaja Rao (1974) showed high her l tabl l l ty and expected 
genetic advances for the number of f ru i t s per plant, seed 
weight per fru i t and rind thickness. They found posi t ive 
au3d high correlation between the yield and number of 
f ru i t s per plant. 
Jinks (1955) surveyed the genetic basis of heterosis 
and found over dominance of many characters in the hybrids. 
2 .4 .2 . Inheritance of qualitative characters 
PoiLOttf Qf VR9 PJLan^ 
Ihe purple colour of the plant i s monogenically 
dominant over green (Tatebe, 1939; see Sambandam, 1962{ 
Joshl, 1963). Purple hypocotyla i s monogenically dominant 
n 
over greea (SamlsaadaiQ, 1964 b ) . Thakur, Singh and Singh 
(1968b)r^or ted sionogenlc as v e i l as digenlc Inheri tance of 
p l a a t colour. Swamy Rao (1970) reported tha t the colour of 
stem, p e t i o l e , midrib of leaf, flower, f r u i t and f r u i t i n g 
pa t t e rn were sisaply inher i ted . 
Sp tosUY Qf t^e Plant 
Spineness i s monogenic a l ly dominant over the spine> 
lessness (Joshi , 1963; Thaicur, Singh and Singh, 1968 b ) . 
Purple colour of the coro l la i s monogenically domi-
nant over white (Tateoe 1939j see SamDandam 1962; Thakur, 
Singh and Singh, 1968b). 
Colour of the stigma 
Green colour of the stigma i s digenical ly dominant 
over yellow colour of the stigma (Joshi , 1963; Thakur, Singh 
and Singh 1968D).'Ihe two genes i n t e r a c t in a dupl icate 
recess ive e p i s t a t i c manner. 
CptoUf Qf tb^ ^1^?r,g 
Striped anthers are monogenic a l ly dominant over 
unstr iped ones (see Sambandam, 1962; Joshi , 1963), Thakur, 
Singh and Singh (1968 b) have reported digenlc inher i tance 
of s t r i p e s of the anthers in egg-plant . 
Purple colour of the f r u i t i s dominant over white 
(Halsted, 1918; Kakizaki, 1924; see Sambandam, 1962; 
*/ 
Jaaick and Toplaskl, 1963). Chaudhuri (1972) reported 
incoii5)l9te domlnaace of green colour of the f r u i t over white. 
Green f lesh of the f r u i t i s monogenically dominant over 
white f l esh . Two dominant complementary genes control the 
anthoc/anin formation in f r u i t s (fateoe, 1939} see Sambandsun, 
1962} Joshi , 1963} Janicic and Toplesici, 1963; Swa^y Hao, 1970). 
Tatebe (1944) reported another gene vdilch in the presence of 
the two dominant ooo^lementary genes cont ro l the l i gh t 
independent synthesis of anthocyanin in the f r u i t . 
Tigohelaar, Janick and Srickson (1968) recognised 
nine genes tha t determine anthocyanin development and 
d i s t r i b u t i o n in the egg-plant. 
Sinha, Prakash and Haque (1966 a) invest igated the 
l inkage of genes of the egg-plant . They reported linkage in 
ooupling phase between the genes for pigmentation of anthers 
t i p and pedice l as well as between the genes for pigmentation 
i n stem and p e t i o l e . 
Singh and Khanna (1974) reported t h a t chiasma 
frequency in egg-plant i s under polygenic cont ro l with ooth 
p a r t i a l and over dominance. 
2 .5 . ^Sil9 ?%9^ili%Y to SgX^BUa fflPJLtfftSQft^ If 
Jasmine (1954) reported funct ional male s t e r i l i t y 
in a var ie ty derived by crossing Black Beauty with Black 
Nagasaki. The male s t e r i l i t y was due to nondehiscence of 
anthers. Singh and Khanna (1964) reported funct ional male 
s t e r i l i t y in egg-plant. 
IJ 
Choudhury aad George (1962J Jyo t l sh i and Hussaln 
(1968) aad J / o t l s h l and Chsu^ira (1969) iuduoed male s t e r i l i t y 
In egg-plant by f o l i a r spray of 2, 4-Diehlorophenoxyacetic 
acid. Pal , C3y. and Olah (1970) reported tha t malelc hydrazide 
may cause male s t e r i l i t y i n egg-plant. Kurlyama, Mochlzukl 
and Sakuma (1969) found tha t 0 .2 per cent aqueous solut ion of 
2, 3-Dlchloroisobutyrate i s also effect ive in inducing male 
s t e r i l i t y in egg-plant. 
Buck (1960) reported the occurrence of male s t e r i l i t y 
i n some hybrids of the crosses between ^j, verruca sum and 
s ix species of Solanum, Haoib and Svamy Hao (1973) noticed 
a case of spontaneous male s t e r i l i t y in ^ . IntegrifQllum. 
A number of p l an t breeders have studied the f l o r a l 
biology of brinJalC Kakizaki, 1924} Janes and Bosa, 1928; 
Smith, 1931; Magtang, 1936} Tatebe, 1938} Pal and Singh, 
1946} Krishna i i i r th i and Subramanian, 1954} Popova, 1958} 
Sambandam, 1962, 1964} Prasad and Prakash, 1968^ Oganesjan, 
1965, 1966, 1969} Pal , Gy, and Osvald, 1967} Pal , Jy. and 
Tal ler , 1969} Pal , Gy. and Olah, 1969). A brief account of 
f l o r a l biology studied by e a r l i e r workers i s presented below, 
2 . 6 . 1 . Mprphology of flawer 
In. egg-plant flowers may be in c l u s t e r s (Smith, 1931 j 
see Sambandam 1962) or so l i t a ry (Jones and Bosa, 1928} 
Thompson, 1931). Normally flowers are hermaphrodite. Abnormal 
1 * 
flowers with various degrees of fusion aad d i f f e r en t i a t i on 
have been reported to occur (Singh, 1948} Quagllot t l , 1962; 
Singh and Khanna, 1964). 
2.6,2. ^ifigflia^ g^  ffi^ ftoW f^? 
Magtang (1936) reported tha t the buds which were 
2.3 cm to 2.6 cm In length usually opened In the following 
morning. Pal and Singh (1943) reported tha t the s ize of the 
bud which was going to bloom on the next day morning varied 
with the var ie ty and also with pos i t ion of the oud on the 
Inflorescence axl3. 
Howard, How^d and Khan In 1919 remarked (see Pal 
and Singh, 1943) tha t the time of opening of bud depends on 
the tea;)erature and humidity, and to a lesser degree on the 
tlfl» of the day. Pal and Singh (1943) reported tha t the 
teuperature and humidity of the ear ly hours of the morning 
determine the opening time of the flower and dehiscence of the 
anthers . They also reported tha t the opening on the second and 
subsequent days was e a r l i e r than the f i r s t day of opening. 
On the f i r s t day of opening the flowers were found to be 
closed ooispletely while on the subsequent days the flowers 
were closed p a r t i a l l y or sometlsies did not c lose at a l l . pal 
and Singh (1943) reported tha t the duration of opening of 
flowers increased on second da^ -^  onwards uut after a iaaximum 
l imi t was reached there was no fur ther Increase in duration 
of opening of the flower. 
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2 . 6 . 3 . Dehlsoence of anthers and iQqgavltv of pollen 
Kakizakl (1924) observed the dehiscence of anthers 
after the flower had opened. The pol len grains were found to 
oe viable for two days. Magton^ (1936) reported that a l l the 
anthers of the same flower did not open sluultaneously. Pal 
and Singh (1943) r p o r t e d tha t In summer season dehiscence 
of anthers In a l l the v a r i e t i e s studied, occurred af ter the 
flower had opened while In winter some v a r i e t i e s showed 
dehiscence of anthers even oefore the opening of flowers. 
Vlaol l l ty of pol len remained three days In winter and one day 
In summer. 
Kalclzakl (1924) reported tha t the stigma oecomes 
recept ive as soon as the bud opens and continues to oe 
recept ive for two to three days. Tatebe (1938) reported 
tha t the stigma became recept ive one day before the opening 
of the flower and remained recept ive for two r'ays af ter the 
coiqplete blooming of the flower. 
2.6.5. fgAlJ^Ba^Jgn 
Kaklzakl (1930) reported tha t J,, 3SJ.ongena I s ss l f 
po l l ina ted crop but a conslderaole degree of crors p o l l i -
nat ion also occurs in varying degrees, t h a t I F , from 0.24 
per cent to 46.80 per cent and an averaige of 6,75 per cent . 
iHagtang (1936) could not ooserve f r u i t - s e t In condit ions of 
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bagging the flowers. He found 100 per cent f r u i t - s e t oy hand 
po l l i na t ion , Daskalov In 1937 (see Pal and 31ngh 1943) showed 
predominance of se l f po l l i na t ion in egg-plaat , the percentage 
of cross po l l i na t ion being 30 to 40 per cant, Sehmldt in 
1935 reported (see Samoandaoi, 1962) cross po l l ina t ion in 
dgg*plant. Cross po l l i na t ion oy Insects was reported by 
Kakiaakl (1924), Pal and Singh (1943) reported that the 
egg-plant i s self f e r t i l e but not necessai ' i ly self po l l ina ted . 
Under the conditions of bag t ia j the f r u i t - s e t was 10 to 16 
per cent, Fand noilinat. lons gave thea 80 p^r cent f r u i t - s e t , 
Gaabaiidaia in 1960 conducted self ing l a the v?iriety 31ack 
Beauty and found 20 per cent f r u i t - s e t (see Samoaadaji, 1962), 
He (1964 a) pointed out var ia t ion in na tu ra l cross p o l l i -
nat ion between the flowers of the same p lan t , Jyo t i sh i and 
Chandra (1969) also reported cross po l l i na t i on in egg-plant. 
Pal , G ,^ and Taller (1969) reported tha t the egg-plant i s 
not an ob l iga te self pol l ina ted crop out i s a f acu l t a t i ve 
cross po l l ina ted crop, 
Popova (1959) emphasized tha t the large nuinber of 
pol len should be t ransferred to stigma in order to get more 
f r u i t - s e t and large number of seeds per f r u i t , 
Oganesjan (1965) found high percentage of f r u i t - s e t 
(72.5 per cent) aiid high yield oy using pol len which were 
two days old and oy po l l i na t i ng the flowers one day after 
emasculation. 
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Pal, Gy. and Osvald (1967) made a study of f e r t i -
l i z a t i o n af ter cu t t ing down the s t y l e s to d i f fe ren t l eve l s . 
They reported tha t the d i f f i cu l ty in f r u i t - s e t of the hybrid 
of soiae crosses i s due to the Inhibi tory fac tors present 
i n s ty le or stigma of the flower. They obtained good f r u i t -
se t with viaole seeds oy p o l l i n a t i n s the cut end of the 
stigma or stigma with some por t ion of the s ty le . Pal , Gy. 
and Taller (1969) reported tha t the method of po l l ina t ion 
determines the number of seeds in the f r u i t s . 
2 .6 .6 . peterostvlY 
The pheonoenon of heteroatyly i s very common in 
^, melongena or egg-plant. Turumaru (1937) recognized two 
forms of flowers in ^ , melongena or egg-plant, t ha t i s , 
homostylic flowers saA he t e ros ty l i c flowers, Honjostyllc 
flowers bear f r u i t s iiriiile most of the he te ros ty l i c flowers 
are aoort ive and do not bear f r u i t s . He a t t r iou ted the 
s t e r i l i t y of he te ros ty l i c flowers to incon^^lete development 
of s t y l e s . Pal and Singh (1943) recognized three types of 
flowers in egg-plant. They are long styled flowers (the 
s t y l e protrudes aoove the anther t i p s ) , Pseudo shor t -s ty led 
flowers (the s ty le length i s equal to that of the anthers) 
and short styled flowers ( s ty le i s very small or rudimen-
t a r y ) . Pal and Singh (1943) Indicated tha t long styled and 
short styled flowers may be present in the same c lus t e r . 
Several workers reported tha t the f i r s t formed flower of the 
inflorescence was la rge , healthy and long or medium styled 
H 
(Pseudo shor t - s ta led) aad produced f r u i t . The sub sequent 
f lovers of the c lus te r are small, short styled aad do not 
bear f r u i t (Kaicizaki, 1924} Smith, 1931; Tatebe, 1938; 
Pal and Singh 1943; Kjrishnamurthl and Subramanian, 1954; 
Popova, 1958; Sambandam, 1962 and Prasad and Prakash 1966). 
Oganesjan (1965) reported maximum f r u i t - s e t in long styled 
flowered, Saiith (1931) reported 50 per cent f r u i t - s e t in 
short styled flowers oy hand po l l i na t ion . Pal and Singh 
(1943) fa i led to get any f r u i t - s e t in short styled f lovers 
with hand po l l ina t ion . Smith (1931) studied the histology of 
long and short styled flowers at the time of an t he s i s and 
found l e s se r phloem in the Pedicel of short styled flowers. 
Pal and Singh (1943) showed t h a t stuntedness of s ty le i s not 
associated with the n u t r i t i o n . 
2 .6 .7 , P3r1;n?H9<?arBy 
Bailey and Munson in 1891 (see Samoandam, 1962) 
were the f i r s t to repor t parthenocarpy in the egg-plant . 
Yasuda (1933) induced parthenocarpy in egg-plant by p o l l i -
nat ing the stigmas with the pol len of Petunia. Pal, Qy, and 
Olah (1969) induced Parthenocarpy Dy mechanical s t imulat ion 
of P i s t i l . 
Krishnamurthi and Suoraaanlaa (1954) induced 
Parthenocarpy in the egg-plant oy f o l i a r spray of 2, 
4-Dichlorophenoxy acet ic acid. 
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2 .6 .8 . F ry i t matarltty aad seed doraaacv 
Pal aad cilngh (1943) reported tha t on an avai-age 
the f r u i t took 70 days to r i pe In winter whereas in suiiiaar i t 
took only 35 days to r i pe , Tna/ recorded the sa t i s fac tory 
germination percentage of seeds if they were sown imaediatei / 
af ter the ex t rac t ion from the f r u i t s , 
Vivipary was reported in many v a r i e t i e s of egg-plant 
(Pal aud oingh, 1^43j iihore Bhapkar and Ghavan, 1966j 
Phodais, 1967), 
2 .7 . Hybridization 
Several s c i e n t i s t s have perfornied i n t e r v i r i e t a l 
crosses among the several cu l t iva ted v a r i e t i e s of egg-pioiit 
with the oDject of exploi t ing the hyorid vigour for coaLaer-
c i a l use. i3ailey and Munson (see 3a'aDanda:u, 1962) were ttie 
f i r s t egg-plant breeders in U. S. A, They produced hyorids oy 
a r t i f i c i a l po l l ina t ions between "Che t\Jo v a r i e t i e s . F i r s t 
pos i t i ve repor t showing he t e ros i s in egg-plaat came from 
i^inson (see Sambandaa, 1962), Hals ted (1901) and Hals ted and 
Kelsey (1903) also reported he t e ros i s in egg-plant , i^ayla 
(1918) perforas3d hyor idizat lon between local v a r i e t i e s and 
recorded he t e ros i s in hybrids. 
iNagai and Kida (1926) studied the hybrids and recorded 
the he t e ros i s in quant i ta t ive characters l ike the p lan t height , 
2; 
Quaker of branches per p l an t , e a r l l ue s s of blooving} e a r l l -
ness of maturity, t o t a l y i e l d , nuoiber of f r u i t s per p lan t and 
the length of the f r u i t . Kaklaaki (1928, 1930, 1931) reported 
h e t e r o s i s in the hybrids for many characters l ike ,he igh t of 
the p l an t , diameter of t he steui, nuo^er of oranohes per 
p l a n t , maturity of f r u i t , y ie ld and weight of the seed. He 
obtained the hyorids (F^) of be t t e r quali ty by crossing the 
v a r i e t i e s having marked d i f fe ren t oha rac t e r i s t i o s . The hybrids 
were intermediate as coiqpared to the parents in charac ters 
l i k e branching, size of the leaves and size of the f r u i t s . 
Schmidt in 1935 reported he t e ros i s in hybrids with regard to 
ea r l i ne s s of f r u i t - s e t (see Samoandam, 1962). Aver Janova 
(1941) and o thers (Anonymous, 1957) reported higher product i -
v i ty in hybrids. Daskaloff (1941, 1955) have eo^hasized the 
p o s s i b i l i t i e s of explo i ta t ion of hybrid vigour for commercial 
production of egg-plant. Odland and Itoll (1948) and Capinpin 
and Alviar (1949) reported he t e ros i s in hybrids for many quan-
t i t a t i v e characters l i k e , weight of the p l a n t , number of 
f r u i t s per p lan t and t o t a l y i e ld . Komotishoji (1963) and 
Bernardi (1967) reported tha t the weight of the f r u i t in the 
hybrids was more than the weight of the f r u i t of the be t te r 
parent , Oganesjan (1966, 1969) reported he t e ros i s in egg-
p lan t with respec t to ear ly maturity and yie ld character . 
Baha-Sldin, Blackhurst and Perry (1968 b) found h e t e r o s i s 
i n hybrids (Fi) of the cross Black Beauty x PI 169651, for 
t o t a l y ie ld and number of f r u i t s per p l an t , Odland (1969) 
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re leased a hybrid var ie ty of egg-plant - Peon Beauty which 
vas superior over i t s parents in t o t a l y ie ld , 3uJdoso and 
Videki (1973) studied 16 v a r i e t i e s of egg-plant and found 
tha t the th ree v a r i e t i e s , naately, Ravens feather , universa le 
6 and Mission b e l l yielded nes t . Gherepova (1974) reported 
t h a t the he te ros i s was most marked when the v a r i e t i e s crossed 
differed in leaf colour, vigour and ea r l i ne s s . 
In India atteiq>ts have been made oy several workers 
to explo i t the hyorid vigour in egg-plant for commercial 
use (Pal and Singh, 1946j Misra, 1961} Samoandam, 1962; 
Raoian, 1964; Prasad and Prakash, 1966; Choudhury, 1966; 
Sundararaj, Samuel and Haman, 1966; Thakur, Singh and 
Singh, 1968a;Dutt, 1970). Hao (1934) made an i n t e r v a r i e t a l 
c ross but did not record any vigour in the hybrids. Venkata-
ramani (1946) made crosses among the loca l v a r i e t i e s of egg-
p lan t and produced several hybrids. In these he recorded 
he t e ros i s in quant i ta t ive characters l i ke , height of p lan t , 
number of branches per p l an t , ea r l iness to flowering, f r u i t -
se t and t o t a l y ie ld . Pal and Singh (1946) performed several 
i n t e r v a r i e t a l crosses and found tha t the hybrids were supe-
r i o r to the i r parents in p lant height and seed germination. 
They reported tha t the s ize of the hybrid f r u i t was i n t e r -
mtediate to the s ize of the f r u i t s of the pa ren t s . Tiwari 
(1966) reported tha t the higher number of oranches in the 
hybrids are responsible for ioproved y ie ld and tha hybrid 
seeds have higher v i a b i l i t y . Gopimony and Srinivasan (1970) 
n 
crossed ^ , malioageaa with I t s wild re la ted va r i e ty , aaaialy, 
^« fl>elQiigena yar. ^sanum. ISie hybrids showed he t e ros i s In 
length of branches and number of f r u i t s per p l an t . Lai, 
Pathak and Singh (1971) produced several I n t e r v a r l e t a l 
hybrids and recorded he t e ros i s in many quant i ta t ive chara> 
c t e r s l i k e , height of the p l an t , number of branches per 
p l a n t and y ie ld . Viswanath (1973) studied 8 i n t e r v a r l e t a l 
hybrids and reported he t« ros i s in time of flowering, y ie ld , 
length of f r u i t and diameter of f r u i t . Singh and Khanna 
(1974) reported he t e ros i s in yie ld characters of several 
i n t e r v a r l e t a l hybrids . 
Several workers have studied the c rossab l l i ty 
r e l a t ionsh ip among the several non tuber i f erous species of 
Solanum (Swaminathan, 1949; Mlt ta l , 1950} Bhadurl, 1951; 
Magoon, Hamanujam and Cooper, 1962) and they recognized two 
groups on tiie bas is of the c r o s s a o i l i t y r e l a t i o n s h i p . One 
group cons i s t s of armed species and ^ , melongena. The other 
group contains species \riiich have no spines on the i r body. 
The two groups are reproductively I so la ted , The spiny species 
l i k e ^ . xanthocarpum. J . Incanum and the wild v a r i e t i e s of 
S. melongena l i k e Ifisanum and Potangi crossed readi ly with 
the egg-plant. ^ , Incanum produced ful ly f e r t i l e hybrids 
when crossed with ^ igeloggefta, JHilly s t e r i l e hybrids were 
produced in the cross S. JLod^ ^Uffi ^ ^* Xafl^g^arpafffi. 
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Pandey (1962) studied genetic bas is of In te r -
specif ic Incoj ipat lbl l l ty among the eleven self Incorapatlble 
and three self coii3)atlDle species of 3Qlami|iL Ke observed 
pol len tube growth In the s ty le and suggested tha t f a i l u r e 
of seed formation following in te r spec i f i c hyoridizat ion i s 
e i t h e r due to Inh ib i t ion of pol len tube growtiti in the s t y l e 
or f a i l u r e of f r u i t - s e t af ter normal f o r t i l i z a t i o n or both. 
Baylis (1963) invest igated i n t e r - r e l a t i onsh ip among 
the several species of Solanum- Krishns^pa and Chennaveeralah 
(1965) reported tha t the armed species l i k e ^ . torvunir 
*^ ia£UL2iy»i *^ trito^afaffi and ^. si^ym^Qiim ^o 
reproductively i so la ted froa nonspinous species l ike 
^ . seaforthianua. ^ . aar^^g^Lafaa, ^ . Dseudooapsioum and 
^* .j^ffnlf/gt^^p- On the oas is of c ros sau i l i t y the species 
l i k e ^ . jLasLi£i<LS> ^* mlStMSMi is* teagj^aflmff and 6, aculea-
tissinBim were grouped together . Naraslmha Rao (1968), 
Naraslmha HaO) Ponnaiya and i-iadhavyinsnon (1969, 1970) 
studied the c rossab i l l t y re la t ionsh ip among the nontuberl -
ferous species of Sglanum using the species , J , _a^longena 
var. insanum. ^ . melongena var. Pusa Purple long, ^, incanum. 
S. integrifpl ium. §, ^JLlfit ^* S,4§yBI>?rtfgiXtt.tt» ^* i&sUSlUlf 
^ khaslanua. 3. ;yiaflttoff^Ptt"» and J . tag^jgulafag and 
reported tha t S, iflfiaaus, 3. melongena var, Pusa Purple 
long and §, melongena var. ins ami ,^  should be considered as 
sub-species of ^ . melongena. Rajasekaran (1969) made 
cytogenet ical s tudies on the i n t e r - r e l a t i o n s h i p of soma 
I'-i 
species of ^lanuHu He produced successful hybrids la the 
crosses ^ . ifi^il£us x ^ . jg isaggaa, 3. xanthocarpuffl x 
^ . a^^qft^ffla, S. ;|^aft1^^arBB;^ x d. i£LsU2U£ a^d i . ygntho» 
carpum x J . tr l lobatum. All the hybrids except J , xantho-
carpum x ^ , t r l lobatum showed regular melosis. He placed 
the aoove four species in one group. Rajasekaran (1970 c) 
produced s t e r i l e hyorlds between ^ , Indicum and ^ melongana 
but the ao^hldiplolds were ful ly f e r t i l e with large number 
of f r u i t s . He suggested tha t the s t e r i l i t y in the F^ hybrids 
was due to chrooosomal cause. Rajasekaran (1970 e) reported 
tha t the hybrids of the cross J . indicum x 6, melongena var. 
ipaanyim were S t e r i l e although losiosis was normal. He concluded 
tha t the genie differences between the species are respon-
s ib le for hybrid s t e r i l i t y . 
Ignatova (1971) divided the hybrids of the cross 
J . melongena x ^ . aethiopicum into two d i s t i n c t groups. In 
group ly there were p l an t s with high f e r t i l i t y and coB;>lete 
dominance for a l l the charac ters of wild parent . In group I I , 
there were s t e r i l e p l an t s with characters intermediate to the 
parents along with some new charac ters not typica l to the 
pa ren t s . The s t e r i l e p l an t s were ra ised to the f e r t i l e level 
Dy t r ea t ing them with colchic ine . 
Omidlgi (1975) studied the In te r re l a t ionsh ip among 
3, mel^ongena. j3. incanum and ci, maorocarpuoL. He fonn'i t ha t 
^« macrocarpum i s more closely re la ted to ^ . melongena than 
Zb 
J* inoamim. Khan, Rao aad Slddlqul (1975) reported that 
«^ Inoaaum and J . ^ntegrlfollum are closely related 
species aad crlpt lc structural differences In the parental 
chromosomes might have played an Important role In 
speciatlon of the two taxa, 
Katarzhlm (1965) reported melotlc Irregularit ies 
In hybrids of the cross S, mJAa^^fi^ ^ Ji* lntegrlfoliup> 
Rajasekaran (1971 a,b) made cytomorpho log lea l 
study of a s ter i l e P^  hybrid of the cross ^, xanthooarnum 
X 3, melongena and I t s f e r t i l e ao^hldlplolds. He remarked 
that the s t e r i l i t y of P^  hybrid Is due to cryptic structural 
differences between the chromosomes of the parental species, 
Rajasekaran and Slvasubramanlan (1971) studied cytology of 
s t e r i l e F^  hybrid J. iaff<?^mX^tt» x ^. mlfiaSSSL§* 
Sarvs^a (1936) reported that the P^  hybrids of 
the cross S. xanthocarpum x ^. melongana were part ia l ly 
s t e r i l e . Another s t e r i l e F^  hybrid was ootalned oy 
lateoe (1927) In a cross oetveen ^ Integrlfollum and 
ludllov (1972, 1974) made successful crosses 
between S. integrlfollum and S. jB t^eBfiftfla with 30 per cent 
f r u i t - s e t . He Increased the pollen f e r t i l i t y of Fi hyorlds 
by giving colchicine treatment to the young seedlings. 
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Haagasamy and Kadaoioavaaasundaram (1973) performed 
i n t e r specif ic crosses taking twenty v a r i e t i e s of egg-
p lan t as female parent and ^ . indlcum as male parent . 
Die P-j hybrids showed normal ovule f e r t i l i t y . Plants of 
commercial iuportance were found in ?£ and the back cross 
progeny. Ohey (1974) made rec iproca l crosses involving 
S, indicum ais female parent and ^ , melan^ena as male. The 
F-j hybrids were p a r t i a l l y f e r t i l e . The afl5)hidiploids did 
not produce f r u i t s with viaole seeds and the pol len f e r t i -
l i t y was reduced. 
Bl-Gewely and Sahrigy (1974) produced s t e r i l e 
F^ hybrids in the cross 3. melongena var. Sarnentinum x 
Viswanath (1975) reported na tu ra l cross p o l l i -
nat ion between ^ . inc anum and ^ . me long en a. 
Ramirez in 1959 hybridized 3, grand if lor um with 
J . me long en a with a view of t ransfer r ing genes r e s i s t a n t 
to diseases from ^ . grandiflorum to ^ . m^lpngena (see 
Sambandam, 1962). Miwa, Saito and Yamamoto in 1958 got 
v iab le seeds from a cross between ^ . IgtegrifQlium and 
S, melongena (see Sambandam, 1962). 
Zutshi (1966) crossed ^ . inc anum with J . melongena 
var, Pusa Purple long and produced P-j hybrids with higher 
solanidine content as coo^ared to the paren ts , ^ e (1967) 
reported genetic s t e r i l i t y in Fi hybrids of the c ross 
^ . indicum x ^ . inc anum. 
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2*8* Aff in i t ies of the species of the Solarium malflngftna 
Saat£^u (1948) t ransferred six species, out of 
28 species aa t ive of India, to a separate genus Ivcianthes. 
Clarke (see Hooker 1885) also placed the s ix species Into 
a separate sub sect ion. 
Swamlnathan (1949), Mlttal (1950) and Bhadurl 
(1951) have divided tha species included in the genus 
Solanuffl into tvo reproductlvely i so la ted and morpholo-
g i ca l ly d i s t i n c t groups. Group I, Includes the splriy 
species and J . jHfel^ oftgena. Group IX, Includes the spine-
l e s s ^ e c i e s . 
On the bas is of c ro s sao i l i t y re la t ionsh ip Bhadurl 
(1951) indicated tha t 3. miSiMSS^t i* melongena var. 
,lfl§9flU% J- flWteflfiffl^ var. SsiimsXt ^^ ASfifiJIUUIt §• JjBSJaUUI 
and ^ xanthocarpum are re la ted ^ e c l e s . ^ . Inoanum pro-
duced fu l ly f e r t i l e hybrids vtiBn crossed with S, iaelongena. 
^ . fanthQcarpum produced p a r t i a l l y f e r t i l e hybrids with 
J* iBgifia£SEL3* ^ o vi ld v a r i e t i e s of ^ . melongena l i ke 
,^tl^ ap^ i3,m and Potangl produced fu l ly f e r t i l e hybrids \^en 
crossed with the cul t iva ted v a r i e t i e s of S, melongena. 
S. xafLthQcarpum produced s t e r i l e hybrids with ^ . lndicu|iL. 
Bhadurl (1951) fa i led to get hybrids between J . melongefia 
and J . indleum and suggested tha t the two species are 
incompatible. 
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Duthle (1911) suggested tha t ^ . coagulaas and 
^* liica|Qum are oaa aad the ^aae and the naoies are synoaysaous. 
Saatt^u (1946) suggested tha t ^ . n^ agf^ aj^ m^ j j aad 
^ . xaftthocarpum are almost morphologically si:allar to 
each o ther . 
Krlshns^pa and Chennaveeraiah (196 5) suggested on 
the bas i s of o rossab i l i t y s tudies tha t ^ . khasianum^ 
S. xaathQcarpum,. S. iadlSUffiy i* fflPAOflKWa and 3. j s i J , ea j^ -
j^ pi^ rqjipi are re la ted species* 
Naraslmha Hao, Ponaaiya and Madhavymenon (1970) 
proposed tha t ^ , Incaaumy jg. me long an a var. Pusa Purple 
Loag and ^* n^lpngena var, insanum should be considered 
as sub-species of S. jgJLaflggjia. 
Rajasekiaran (1969) placed 3. Xii^Js^i&i ^* JfiSiAJlgJBfti 
^ . xaathocarpujn and ^ , trlloDatum in one group as the 
hybrids among themselves shoved regular melosis. The 
hybrids between ^ , indlcum and jg, melongena were fu l ly 
s t e r i l e * However, Rangasaaiy and Kadajaoavanasundaram 
(1973, 1974) produced p a r t i a l l y f e r t i l e hybrids oy crossing 
J* melongena with ^* ^dlcum> 
Omldigi (1975) suggested the close re la t ionsh ip of 
3* macrocarpum to ^ . melongena than to S. jflff^ttlfl* 
2;i 
Khaa, Hao and Siddiqui (1975) studied cytology 
of the hybrids between ^ , lii,te^r3ffoJ.ium and ^ , inaan^im 
and they Indicated the close re la t ionsh ip between the 
two species. 
2 .9 . Pftfilfl Qt SftJ ^llitt mlQi^^A^ ,^ 
The na t i v i t y of S, melongena or egg-plant i s 
undecided. De Candolle (1904) regarded i t as a na t ive 
of Asia and not of America because wild forms of Golanua 
incaaum \diich he regarded as belonging to the same species 
have been found growing in l^adras s t a t e and liurma. He 
reported tha t Greeks and Romans did not know the species, 
and no bo tan i s t had mentioned aolaaum melongena in Europe 
before the beginning of the 17th century. According to 
him the p l an t has spread towards Africa before tho middle 
ages. Claries (see Hooker, 1885) concluded tha t the o r ig ina l 
home of Solanum melongena i s uncer ta in . Fllov (1940) 
suggested Indian or ig in of egg-plaiit . Bailey (1949) 
mentioned tha t the f i r s t record of use of the egg-plant 
came from India. Vlvilov (1951) suggested on the oas is of 
exis tence of a large number of v a r i e t i e s t ha t the egg-plant 
i s the na t ive of Indo-Burma. ihaduri (1951) reported that 
the egg-plant was f i r s t recorded in India, 
Massedaglia (1951) indicated tha t the egg-plant 
was cu l t iva ted as ear ly as 13th century in I ta ly and in 
Arabia by 18th century (see Chandra and . i i r ty , 1968). 
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Ihaa (1976) indicated Indo Burma or ig in of egg-plant . 
He also indicated i t s p a r a l l e l evolution on the basis of the 
wide d i s t r i bu t i on of the cul t iva ted va r i e t i e s of egg-plant 
throughout the vsjrld, 
2.10. D;t,g?ag^ r^$j .§ t^9§ gf ^jaflttffl tfeJLOftfiffl.^ L. 
Since the beginning of 20th century several atteo^jts 
are being aado both in India as v e i l as in other countr ies 
of the world to evolve new v a r i e t i e s of egg-plant besides 
the screening of wild species re la ted to egg-plant against 
several diseases and insec t p e s t s . 
I t i s evident from l i t e r a t u r e CiCalfov, 1967: 
Anjaneyulu and Raina Ivrishna, 1368; 3rinivasa.i, Goploony, 
Swaminathan and P i l l a i , 1969j Swaaiinathan end Srinlvasan 
1972; Pa s su l io t i s , 1973; Sai!i>andaffl, Chelliah and i.atrajan 
1969; Saoioandaai, Natrajan and Chelliah, 1972; Chakrabarti 
and Choudhury, 1974; Verma And Choudhury, 1974; Nazir Ahmad 
Khan, 1974; Schalk , Stoner, V^OD and Winters, 1975) tha t 
the wild species re la ted to egg-plant such as ^ , incanum^ 
&' lat^grtfgjL^ufftt ^. ]sikMX3m&i *^ mmsismf *^ tiOLXiiMt 
^* SlgyBtf>r;lfOlAUffl» ^* JB9iQftKQfta var, ia^^QOBi ^ . xaiithocarnum 
and S, .^i^J^Sk^ta^ca have been found to be r e s i s t a n t to various 
diseases and insec t p e s t s . 
Some common diseases of egg-plant together with the 
causal organisms and syo^jtoms are given in Taole I (se« 
Anonymous, 1969), 
Name of species Resistant to d iseases Authority 
___^ __,^ ________,,___^ _,____ pr ^qsect pes t s 
^ , melongena var . Bac te r i a l w i l t Srinivasan, Gopl-
lAfiSUm (Pseudomonas mony, 3waminathan 
Sffl^ fff^ *^^^"*^ ^(^ P i l l a i , 1969; 
Swaminathan and 
Srinivasan, 1972, 
.11 
Naota of spaclas 
^. qttyj.9tti^fa» 
Haslstaat to diseases 
little leaf 
Authority 
M' 4flt9^rtfoUtttt l i t t l e leaf 
§• s isvmbrlfoliua (1) Resistant to 
aematodes 
(11) Heslstant to 
f ros t aad 
drought 
(111) Hesis taat to 
carmine spider 
mlt« 
^ . JB^PJMtgff^lffi 
i2* JiSiuXUff 
^* .te^ag^aattft 
S. :|^ant^Qypttft 
ggWPUPpl^ata 
ggt^Pttfigtat^a 
a<?^ Pttflff^ a^ .^a^  
Bac te r ia l w i l t 
(PB^u<^giypn^§ 
Anjaiieyulu and 
RataaJcrlshna, 1968. 
Chaicraoartl and 
Ghoudhury, 1974. 
Fas su l l o t l s , 1973 J 
Verma and Ghoudhury, 
1974. 
Jialfov, 1967. 
^dChalK, otoaar, 
Webb and Winters, 
197 5. 
baiBDandaia, Chelllah 
and Natrajan, 1969j 
Samo and am. Natr aj an 
and Ghelllah, 1972. 
Sainoandaoi, Natrajan 
and Ghelllah, 1972, 
-do-
Nazir ;aiiaad Khan, 
1974. 
Table 1 
§om ffnmmn <^Asqa§?g afld.,tes?fft posts 
Ihseot pes t s 
•SJfcu. Wftae of djgg^a^ 
1. Brinjal fruit and 
shoot borer 
2. BrInjal stem 
borer 
3 . Red mite 
(Short Pinkish 
c a t t e r p l l l e r ) 
^ ^ p h e r a per t i -
ff a^la 
T c a t t e r F i l l e r ) 
Jhsect . ^ f f l t t o g 
echinus 
•SyaptQflg 
Frui t s and shoots 
Decome dry and 
droop dovn and 
also causes r o t t e 
ning of f r u i t s . 
Bores the stem 
and k i l l s the 
p lan t . 
Plants look 
yellowish and 
coovebs are 
seexi on leaves. 
1. Daji^ing off 
2. Dry r o o t - r o t 
3 . Sarly b l igh t 
l^ jypf a ^ p . 
fad PfJUi9ttlay|,a 
aolapii 
Seedling a t 
ground level 
ro t s . 
Rotti^ng or root 
sy s tern. Shr ud d ing 
of Phloem with 
formation of t iny 
black pecks of 
utycelium. 
Angular or oval , 
darkorown to 
olack spots on 
leaves forming 
concentr ic r ings 
on dead t i s sues . 
4. 
yama of disease ,„ .ffagiSaJ. Q^R^Jm ^BP^ag 
Phomopsls b l igh t 
aad f r u i t r o t 
phofflQDsis yexans 
5. Leaky f r u i t r o t 
6. Wilt 
or y^ftfJLfUUmi 
Brovn c i rcular or 
oblong spots on 
leaves becoiae i r r e -
gular with age. 
lofacted f r u i t s 
become soft with 
watery les ions . The 
watery les ions 
l a t t e r beoocae black 
and ouamif ied. 
Black dots l ike 
pycnidia are obser-
ved on the diseased 
por t ion . 
Tissues turn 
watery and are 
covered with 
cottony fflyceliuau 
Pillowing the 
fo l i age . The 
vascular t i s sue 
ins ide oecomes 
dark. Affected 
p lan t uecomes 
stunted. 
Bac te r i a l diseases 
1. Bac te r i a l w i l t Pseudoaonas Entire p lan t 
w i l t s rapidly 
Mycoplasma and v i r a l d i seases 
1. U t t l e leaf 
2. Leaf mosaic 
lify^ooplasffla (Trans-
mitted oy pishimonas 
Virus (Transmitted 
by Aphids : Aphj.s 
Distruct ion of 
leaves and f l o r a l 
p a r t s . Plants do 
not bear f r u i t s . 
Growth stunted, 
puckering of 
leaves with 
mottling excessive 
oranching. 
Heaatodaa 
1. Boot-kDot MMil^SUUMSL 
(Nematofles) 
SvflPtoi^ 
Itodule foraation 
on roots. Stunted 
growth of plant, 
leaves ahov chlo-
rot lc symptoiAS, 
Aft«tg?pgyf 
1, Anglo sperm 
parasite 
Qrbanche indlea 
<>ad orbanche 
22£fitt§ 
Parasite attacks 
the roots of the 
host. 
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Ghe|)t9r 3 
MAIiiRIALS AND MSIHODS 
3 . 1 . H^tyA^g 
Ihe follovlug matarlal Is being used for 
es^erlaeatal stadlest 
3.1*1. A44g?BgUi8 ffttJi^lY^W. Y^;^ti9S of 
Americaa Vbader (AW) 
Black Baaaty {&!^) 
Barofflashi (BM) 
Giant of Banaras(CB) 
Green long 
MtiktaJceshl 
Nurkl Baigan 
Pusa Purple 
Round 
Purple Beauty 
(OL) 
(MK) 
(NB) 
(PPH; 
(PB) 
Pusa Purple long (PPL) 
Bound Blaok (BB) 
3 .1 .3 . Sxotlc etiltlvated var ie t ies of S. melongena 
Hungary 290469 (HRYt 290469) 
douth Africa 232079(SA t 232079) 
Turkey 1743S9 {nXi 174359) 
3 3 
3 . 1 . 3 . Indigenous wild species r9;Lated to o. melongana 
M» Indlcuai L. 
^ . Miftglaflmft (^'^- Clarice 
S, xanthocarpuiB Schrad. and Wendle, 
3 .2 . Methods 
3.2.1 . PtottfihJLaK 
Sbcperimental p l o t s were ploughed o to 5 times 
Defore t r a n ^ l a n t l n g the seedlings to k i l l the weeds and 
make the so i l loose. 
3.2.2. Maftttfte 
Twenty cairt loads of farm yard manure, 50 kg 
of ni t rogen as ammonium sulphate, 50 kg of super phosphate 
and 20 kg of mur-'te potash was applied per hectare cf land. 
Farm yard manure was applied during the f i e ld prepai-ation. 
Phosphate and potashic f o r t i l i z - i r s v.-ere top dressed into 
the so i l before t ransp lan ta t ion . \ia;ioniuia sulphate was 
E^plied in three equal dosages. The f i r s t dose was given 
45 days af ter t ransp lan ta t ion , the second uosa 30 days 
af ter the f i r s t dose and the l a s t dose was given 100 days 
af ter t ransp lan ta t ion (see Chauhaii, 1968). 
3 . 2 . 3 . Sowing and t raasplant lng 
OJie seeds were sown In 30 cm pots , ^ e n tiie 
seedlings were 8 to 10 cm t a l l they were transplanted In 
the f i e ld In rows, the dis tance between the rows and 
between the seedlings in ttie rows being 90 cm, 
3* 2* 4* .gl9.r,aX, b^g^ggy 
The following aspects of f l o r a l biology 
were studied: 
1. Sxtenial fea tures of flowers and f r u i t s 
2. Size of the buds on the day preceding the 
blooming 
3 . Time of oloomlng and an the s i s 
4. longevity of pol len 
5. Receptivity of stigma 
6. Results of se l f ing in flowers with 
d i f ferent s ty le length and 
7. Coa5)arativa study of naturad and 
a r t i f i c i a l p o l l i n a t i o n s . 
3 .2 .5 . Hybridizatioa 
Several intervarieT;al and i n t e r spec i f i c hybrids 
were ra ised oy crossing the v a r i e t i e s of egg-plant among 
themselves and with many wild species . Xhe hyorid seeds 
were col lec ted and sown to r a i s e the Ff seedlings. 
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3 .2 .6 . Bmasoulatlon. Pol l lnat lnn and sQifipg 
Slace the f lovers are bisexual , emasoulatlon 
of flovor ouds before dehlsceace of aathers I s necessary 
l a order to prevent self po l l i na t i on . A few Duds of the 
same age vere selected from each inflorescence and tagged 
for hyDridlzation while the o thers were removed. The flower 
Duds vere emasculated one day before the dehiscence of 
anthers . The emasculated flowers were covered with but ter 
paper bags to p ro tec t them from unwanted pol len . 
The flower buds to be used as male parent were 
also protected s imilar ly with the object of preventing 
foreign pol len from f a l l i n g on them. 
The flower bi.ids were always emasculated in the 
afternoon and pol l ina ted in the following mornino. P o l l i -
na t ions were carr ied out by brushing the stigmas of emas-
culated flowers with the fresh pollen of male parent . After 
po l l ina t ions i the inflorescence were again enclosed in 
bu t t e r paper oags, Tlie oags were removed only af ter f r u i t -
se t . 
For se l f ing, the e n t i r e inflorescence was 
enclosed in a Dutter p£q;>er bag a few days p r io r to 
blooming. The bags were removed after f r u i t - s e t . 
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3 .2 .7 . Colchicine treatment 
Seed treatment: Seeds were t reated with 0.2 
per cent , 0.3 per cent or 0 .5 per cent aqueous solut ion 
of colchicine for 18, 24, 36 or 48 hours, Ihe t reated 
seeds were washed thoroughly In tap water and were sown 
In po t s . 13ie seeds were soaked for 18, 24, 36 and 48 
hours in double d i s t i l l e d watar for coiap ar isen as con t ro l s . 
Treatment of shoot anlces: lb induce poly-
ploidy growing vegetat ive buds of the p lan t s were t reated 
with 0.2 per cent aqueous solut ion of colchicine for 24 
hours . Growing t i p s were covered with Siiiall wads of 
absoroent cot ton and were kept laoist contotantxy with 
colchicine solut ion. Tae treatment was given on two 
consecutive days with a break in the night after aoout 
10 hoars treatiiient on the f i r s t day. 
For the study of neiosis flower buds were fixed 
i n Garnoy's f lu id ( 6 p a r t s aosolute alcohalx d p a r t s 
chlorofornu 1 p a r t g l ac i a l acet ic acid) for an hour and 
then t ransferred to propionic aicohal ( 1 p a r t propionic 
acid; 3 p a r t s aosoiute aicohal ; for 24 hours. Propionic 
acid saturated with f e r r i c ac9fcai,e was used, T^e laaterial 
was washed in 70 per cent aicohal ana was stored in 
r e f r i g e r a t o r a t 10^0, 
Anthers were stained by proplouo car mine squash 
technique (Swamlnathan) Magoon and Mehra, 1954). The 
prepara t ions were made permanent oy using n-butyl alcohol 
ace t ic acid se r ies and mounted in Canada oalsam (Bhaduri 
and Qiosh, 1954). 
3.2.9. Pollen size and fertility 
Ihe pol len size and f e r t i l i t y were estimated from 
pol len saa|)las. !Qie s t a i n a o i l i t y of pol len with aceto-
carmine was taken as an index of pol len f e r t i l i t y . The 
eo^ty pol len grains which did not take s ta in were counted 
as s t e r i l e . 
3 .2 .10. gtaUstApaj, flpttwflff 
Ihe homogeneity of means of morphological characters 
of random sao^les from each population i s tes ted by 
" F t e s t •* using the technique known as analysis of 
variance developed oy Fisher. However, in cases v^ere the 
sample s ize i s two, " students " t t e s t i s used. 
The technique of analysis of variance i s used for a 
cougarative evaluation of Fg hybrids among themselves and 
with the parents for some of the iroportant charac ters 
p a r t i c u l a r l y with reference to f r u i t character and y ie ld . 
3 . 2 . 1 1 . Drawings and aboraviat ions 
All the cy to logica l drawings are made at t ao le l eve l 
with a mirror type of camera luc ida using lOx eye piece and 
A' -
[Q ^i-
3S 
lOOx objective. Photomlorogr%)hs of pollen grains are 
taicen at different magnifications. 
Abbreviations 
During the course of cytologlcal Investigations 
the following abbreviations are being usedt 
PtG 
Dlak. 
MI 
Mil 
AI 
All 
TI 
Ti l 
I 
II 
III 
IV 
Xta 
Pollen mother c e l l s 
i^la^ln^sls 
Mets^hase I 
MetS9)hase II 
Ansq;>hase I 
Anaphase II 
Telophase I 
Telophase II 
Dhlvaloat 
Bivalent 
Irlvalent 
Quadrivalent 
Chlasmata 
3,^ 
Chapter 4 
OBSSRVAIJDNS 
4 . 1 . paaGrlption of Solaaum malongeaa L. 
Habit I Herbs, e r e c t | semlerect or p r o s t r a t e . 
Stem t Branched, spiny or ^ I n e l e s s . 
Leaf t Splay or sp ine less , sla;)le, a l t e rna te , 
exs t lpu la t e , p e t l o l a t e , ovate or oblong 
with s l i gh t ly lobed or unlobed margin. 
]iifl/iraseeiiee » Extra ax i l l a ry cyme} sometimes 
f lovers may oe In c l u s t e r s or s o l i t a r y . 
fln\nr i Horms^hrodlte, actlonomorphlc, con^lete 
and hypogynous. 
StM^JUif * 5 sepals , gamosepalous, toothed, 
green, p e r s i s t e n t with Imbricate 
aes t iva t ion . 
Corollas 5 p e t a l s , gamopetalous white or 
purple} sometimes show various shades 
of purple , aes t iva t ion Imorlcate or 
volvate with the lobes often oelng 
folded. 
Androeo^um i 5 stamens a l t e rna t ing with p e t a l s , 
eplpetsdous, usual ly unequal, two 
ce l l ed , sometimes conlcal ly connlvent, 
dehiscing oy terminal pore. 
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GynoaQium I Blcarpel lary , syncarpous, the 
carpels Delng s i tuated obliquely In 
the flower, ovary superior, typ ica l ly 
b l locular with ovules on swellen 
axi le placeiitaie. Style, s ingle , 
hai ry at the base eading in 1 to 3 
lobed stigma. 
R:uit I Berry 
Seed I Sflaooth or p i t t e d , endospermic with 
s t r a igh t or curved eoioryo. 
4 .2 . rJafPhPlflfflgal yaffat tens 4a SpJaflUffl Pt^tonKWa U 
l!he v a r i e t i e s of j ^ , melnngena show consideraole 
va r i a t ion in several morphological characters l ike the 
haDit of the p l an t , pigioentation on the p lan t body and the 
spiny and non-spiny nature of the p lan t besides the shape and 
colour of the f r u i t . Among a l l these va r i a t i ons , the colour 
and shape of the f r u i t are the most lo^or tan t ones. In fac t 
the v a r i e t i e s of egg-plant can eas i ly oe dis t inguished 
from each other only on tiie basis of colour and size of the 
f r u i t . A deta i led study of morphological characters of some 
v a r i e t i e s of egg-plant i s in progress . 
4 . 3 . Comparison pf igorphological characters of iaolanum 
melongena L. and i t s a l l i ed species 
All the cul t ivated v a r i e t i e s of egg-plant eaployed 
in the present inves t iga t ion are spineless bearing l a rge . 
4! 
long, ova l | obloag or round f r u i t s with d i f fe ren t colours . 
The wild and re la ted species of egg-plant used In t^e 
present Invest igat ion are Invarlaoly spiny with small 
round to globose f r u i t s ^ I c h are green \ihen. young aad 
yellow, orange or red v^en r i pe , A coa^^aratlve account of 
morphological characters of egg-plant and I t s re la ted 
species I s In progress . 
4 .4 . F l g y ^ ^JQiSfV 
Detailed observations on the following aspects of 
f l o r a l biology of the egg-plant and on soine of I t s re la ted 
species I s In progress} 
1. External fea tures of flowers and f r u i t s 
2. Size of the ouds on the day prece-dlng the 
blooming 
3 . Time of Dloomlng and anthesis 
4. Longevity of pol len 
5. Receptivity of stigma 
6. Results of self lag in flowers with d i f fe ren t 
s ty l e length and 
7. Coioparatlve study of na tu ra l and a r t i f i c i a l 
po l l i na t i on . 
A large number of i n t e r v a r l e t a l and i n t e r spec i f i c 
hybrids were ra ised oy crossing several cu l t iva ted v a r i e t i e s 
of egg-plant among themselves and with the re la ted wild 
species . 
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4.5.1. .MgryarHL^W ^ybfl^s 
Several I n t e r v a r l e t a l crosses vere made. All the 
I n t e r v a r l e t a l crosses were found to be coii;)atlble. A 
deta i led study on severed aspects of c rossab l l i t y of the 
v a r i e t i e s of egg-plant I s In progress . 
4 .5 .2 . ^t?9rspQ<?tf i<? hy^fJldS 
Several i n t e r spec i f i c crosses were performed 
involving ji^ . j^lon^efia as female or male parent . A few 
crosses vere also performed among the re la ted species of 
S. ffl^toflfiffla. 
A l i s t of the crosses successful i s presented 
belovi 
J . iflff^i?i 
Q, Incanum 
M» l^ganum 
^. incanum 
J . XOS^BOm 
^. incanum 
^« iaS.itU]i3 
^. ificanum 
^. ;^papn|n 
jg. incanum 
X 
JC 
X 
X 
X 
X 
X 
X 
X 
X 
BM 
BB 
m 
CB 
NB 
Turkey : 
Hungary 
OL 
PPH 
PPL 
174359 
: 290469 
43 
^ ^ l t 9g^ l fo l l ^ l a x NB 
i« intagrlfol ium x pB 
^ . Integrlfol lum x South Africa* 233079 
^ . Intftgrlfollum x Huagary : 290469 
South Africa » 232079 x ^ . ^Ut^firtfpUttB 
Huagary i 290469 x J . Intagrlfol ium 
PPL X S. lAt?firJtfo3Atttt 
BM X 3 . m^fiiOiiA 
PPL X S. higpl4-jffi 
Hungary : 290469 x S, hlsnldum 
Qrossas betveaa the r e l a t ed speclas of S, aelongaaa 
s. jASJauiB X ^. j M i ^ M 
Detailed observations on several aspects of I n t e r -
specif ic po l l i na t ions are in progress . 
4 ,6 . tfeiosis 
4 . 6 . 1 . gytglOfiY Qt pag?B^P 
In v a r i e t i e s of ^ . melongenay namely, Baromashi, 
Hungary i 290469, Pusa Purple long. South Africa s 232079, 
Blaclc Beauty, Giant of Banaras, Green long, l ^ rk l Baigan, 
/|4 
Pusa Purple Bound, Round Black, Turkey i 174359 and 
Purple Beauty, the course of melosls was normal v l th 
12 o lva lents a t d iak lnes l s and metaphase L 
&, JQ^icagi and J , xanthocarpum oielosls was iwrmsLL with 
12 b lva len ts at d iaklnes ls and metaphase I. 
A detai led study of melosls of the parents I s in 
progress . 
4.6.2. gytetofiY ftf U\W§\i9<iUi<i lanKi^s 
A deta i led study of melosls of the F^  hybrids 
of the following crosses I s In progress: 
^* Inoan^m 
^ . Ir^o ap^ifl 
jg. iftcafium 
^ . inganuai 
§, InQanum 
§, iAsaguffi 
^ . Inoaj^^^p 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
o. i n t e g r l f o l i u m 
^ tol^^fiftfflilaiB 
BM 
BB 
BB 
(S3 
MB 
Turkey i 174359 
Hungary* 290469 
OL 
PPR 
PPL 
X (B 
X iJB 
45 
^. totftfiftfgUma X ^uth Africa : 232079 
§. toteSfUfQl^ttg X Hungary i 290469 
South Africa t 232079 x ^. Iflt^firtfoUtttt 
Hungary i 290469 z ^. Integrlfoliuoi 
PPL X ii. .ia^g^rtfglXtta 
BM X ^. ttiSBtaua 
PPL X ^ falgp^^mi 
Hungary i 290469 x ^, hlspldu^ 
*^ 4Bt??f:ytl'gXJlttff X ^ .tepaguBi 
jg« Inoanuftt x S, Indlcum 
4(i 
C b ^ t e r 5 
FUTCJRB PLAN OF WORK 
1, A deta i led and a con^aratlve icaryomorphologloal study 
of the cul t iva ted v a r i e t i e s of egg-plaat and of the 
species r e l a t ed to ^ . meloagena 
2, Study of various aspects of P^  i n t e r v a r i e t a l hybrids 
with specia l en5)hasis oa the explo i ta t ion of hybrid 
vigour for ajmmercial use 
3 , A con^arisen of ioorphological and cytologlcal charar-
c t e r s of P^  i n t e r spec i f i c hybrids aoaong themselves 
and with the paren ts . The promising F^  p l an t s w i l l be 
back crossed with the egg-plant parent 
4, Study of morphologi'" and cytology of promising segre-
gants of Pg progeny of i n t e r spec i f i a hybrids 
5, Testing of the promising segregants of Pg progeny of 
i n t e r v a r i e t a l and in t e r spec i f i c crosses against the 
diseases and insec t pe s t s and 
6, S t a t i s t i c a l s tudies w i l l be conducted (1) to conpare 
the individuals within a species or var ie ty to ascer ta in 
whether tiiey are hoiaogei-ieous or heterogeneous with 
reference to p a r t i c u l a r characters , (2) to compare the 
indiv iduals within the P^  progeny to ascer ta in i^e ther 
\1 
they are hooiogeaeous or heterogeaeous with reference 
to particular characters, (3) to coo^ara the species, 
var ie t ies or hybrids with oae another to ascertain 
Aether they differ from one another significantly 
or not with reference to various characters and 
(4) to cool)are the F4 hybrids aioong themselves and 
with the parents to ascertain in v^ liac respect they 
are similar or different signif icantly. 
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Chc^tor 6 
A programme of Inves t iga t ions on cytogenetics, 
hybr id iza t ion and Induction of polyploidy In egg-plant 
has been I n i t i a t e d . 
A deta i led stady of f l o r a l Dlology of f ive v a r i e t i e s 
of egg-plant , namely, douth Africa : 23a)79, Hungary t 
290469, Turkey : 174359, Bound i3lack and Black Beauty and 
two wild species of iaolanum v i z . , ^ , i^aanum and ^ , in tg" 
RSitQlXm i s in progress . 
Several i n t e r v a r i e t a l crosses were performed using 
indigeoous and exotic cul t iva ted v a r i e t i e s of egg-plant 
with the object of exploi t ing the hybrid vigour for 
cominerclal use. Detailed ooservatlons on tne number of 
flowers po l l ina ted , number of f r u i t - s e t , number of f r u i t s 
matured and nuny^er of seeds obtained from di f ferent crosses 
are In progress . 
Several In t e r spec i f i c crosses were performed invol-
ving ij . malongena as female or male parent . A few crosses 
were also performed among the re la ted species of ii. meloqgena. 
Detailed observations on the number of flowers po l l ina ted , 
numoer of f r u i t s se t , nuiober of f r u i t s uiatured and number 
seeds obtained from different crosses, percentage of 
seed germination and survival of Fi seedlings and pollen 
fer t i l i ty of matured F^  plants are in progress. 
A detailed study of meiosls of parents and hybrids 
i s In progress. 
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